Import of precursor proteins into mitochondria: site of polypeptide unfolding.
The matrix-targeting signal of mitochondrial preornithine carbamyl transferase has been fused to either murine dihydrofolate reductase (pODHFR) or bacterial chloramphenicol acetyltransferase (pOCAT). Loosening of the tightly folded "native" structure of the two proteins following their synthesis in a rabbit reticulocyte lysate was assayed by the acquisition of protease sensitivity (pODHFR and pOCAT) or by the loss of enzyme activity (pOCAT). By these criteria, the bulk population of both precursor proteins was tightly folded following release from the ribosome, even in the presence of ATP and excess reticulocyte lysate. Neither protein unfolded as a consequence of binding to the surfaces of anionic liposomes or intact mitochondria. However, a non-native form of full-length pOCAT, exhibiting a loss of enzymatic activity and an enhanced protease sensitivity, was detected in association with a submitochondrial fraction that banded between the inner and outer mitochondrial membrane fractions on sucrose density gradients. Delivery of the precursor molecule to this position required ATP and a proteinaceous component on the surface of the organelle.